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tt.

o

fr“
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B oo (aF 4 oF o] & 47)9 olMlESt 37 FH oz AAF T

1) o9l E(Event)

(1) Event 1(Ready) : WA= Wk H2 3he] cirde Fo HA 2202 2% 3jn g

o

74

SR ¥I QEL H29 ok O AR el TS AU FARE olgEoR Uy 3% A4

(2) Bvent AGlide) * FMEE PAT WA o Aol $AR B kicking®: Sl i

(3) Event 3(Throw) : %2< H1 AAS Qdoyw dge] e o] Huroz ¥ito] 24 =

A 7t

(4) Event 4(Reverse) : Z3to] AL

i
ol
o
Tu
G
o
&
o}
“
2

2) 45T (Phase)

(1)1 =A(Gliding) : F% 29] AAelA Zeold Al 4517 kicking 317 Fite] deol| B $:71771%]

(2) 2 T A(Throwing) : 2oy AAelA] Lgho] g ZALE 71714

(3) 3 T H(Reverse) : X3to] FAL

i
ol
)
=
P>
1,
rr
H\T
i

3

@ jeju



128 F20/5 220 5zl 3T [HA

29 4 olWlE 8 45w

6. SANE

& Arolx BAR AT #FEskE Yske] KWON3D(ver 3016, d95)Z215E o] 83}
of Yxeteld 81913l DLT(Abdel-Aziz & Karara, 1971402 3242 #iE A=39ih U949
22k} 7IAAQL @At o3 AE o= Qe RS A3 $iste] Butterworth®] 234 A%
&3228 (low-pass filter)H& ]88k 27 (6Hz)3}5IH.

EFEA]7] o Bl T AEd LFIA Wl e ikt v g 8]
$l3le] SPSS 120 BAZEIS o83l Hw ¥ LEWAE &I AolUTe 98 59

(t-test) & A3 FolE =62 A3t
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V. 943

H
He
o
0
>
~
opn
2
1o
=
=
r

THUAY) A 42 BT 2R

b

ZH ¢ ¥ BE9 Zo|E <F 4>, <IY B>, <I1¥ 6>

7] w4 Al 2 SHdE 2R AQARES: A7) Gliding FHClA 1.02sec(62
frame) 9} Throwing % 0.31sec(19frame), Reverse #H 0. 56sec(HMframe) & Z ZH| 959t 2 QA7
2 1.89sec115frame) e, YukAG= Gliding  0.74sec(45frame), Throwing  0.34sec(21frame),
Reverse 047sec(Oframe) 2 YEREOH, & 2t A QA7 156sec(%frame) = LERITE HE
o] Aolof|A] X9 stride R-foote % 91.69cm % Gliding 5894 59.52cm, Throwing 5 Hel|A]
32.17cm o2 YERG 1, stride L-foote & 121.47cm & Qliding =84 116.6cm, Throwing = A ]A|
A8emo.z Yeh o UWkXS stride R-foote £ 93.05cm % Gliding =494 64.19cm, Throwing
o)A 2886cmE VR stride L-foot & 9.Mem & Qliding S+Aol4 10892cm, Throwing
THA -983mo. = LR

3 4. 7t HE 2 A K frame, sec)

total frame/

TE Gliding Throwing Reverse
sec
frame 62 19 34 115
0. 2= 29 2= sec 1.02+0.24 0.31+£0.21 0.56+0.19 1.89+0.43
TS stride R—foot (cm) 59.52 32.17 91.69
stride L-foot (cm) 116.6 4.87 121.47
frame 45 21 29 95
o] vl A 2= sec 0.74+0.07 0.34+0.02 0.47+0.14 1.55+0.19
=T stride R-foot (cm) 64.19 28.86 93.05
stride L-foot (cm) 108.92 -9.88 99.04
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Hx7

48

L

22i0|

Event 3-4

2| A
H
=
Poiion?

500

T
m = =
=

= =
—

L E O %6)izly

I:II_|-A
=+
1500

Event 2-3
Hx 7|

=

=

. )

Event 1-2

=

HX]7

L=

2t0|

=
=

Noo@m 9 0w N A @ 9 g oo
- = = 2 o e o

20
60 -
4
2

©@)izly OOy
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2. ZHAHX| SAe| 12 Bl

D AAZFA A8}

bl

LX) eHEtol A T2k Al AATHAA SR GE 5> oF <OF T 2al, 7} opilEd

AAFAGA A= <E 6>} 2k

7}y AAFAR ] FHEERs Gliding FHAA A7 51648285 cmy/see, DA
57.23t2780cnvsec®  ®oe Aoy vERhER] 9¢ka Throwi THE AT}

13641413 83cmy/see, PR 13027+1353cm/sec 2] 8F #Fo]7F VERA] 249k0H, Reverse o
S4=X471 167.25¢654cm/see, YHFAGE 16757419.42%m/sec 2 Fr-2) 8k bo|7} Ve A 9k9hh

zb 5id AAISANAY AR Gliding =M 41571 66.0846.06cm/sec, BRHAITE
7061+607cr/secZ 23 2fo]& VERGI( p<001), Throwing =H2 447} 826648 15cm/sec,
U= 18638 Tlemy/sec® 23t AolE eI OH(p<(6), Reverse —HS 5447}
959241 Pemy/sec, GHHIG= 89.49+5.86cmy/secE o] $F xlo]E LRI p <001).

e AAEAYR Y FHHMs= Readyolld] 5497 221+065lcny/sec, YREAFE
2.A44+3076cny/sec -9)8t 2Fo|& YeRNA] &kkar Glideo] X A7) 107.9843 13cmy/sec, FHEA
TE O R5241826em/secE S A7l uERA(p<05), ThrowolAls ATt
154.2141.30cm/sec, YHHAG= 12856420 Rcm/secE -3k zfol7F LpERyE o H(p<05), ReversedlA]
SATTE 1T4T8+552emy'sec,  YHFAE 15013+504lemvsec®  frolsh &bol7)} Y] 23K p
<1R3).

Z} ol

A,

1‘
s
=,
{m
109
>,

il MATARIAY FAMSRE Readyolxl 7457 653843 23cmy/sec, YT
6b.52+4.45cmy/sec® 98t xFo] & LFERR] 9kl Glidedl| A $=7A47) 70.86£2.08cmy/sec, YHFAS
T 63476.37cny'sec® 198 ZFol7F YEREI(p<0l), ThrowolAE 471 96.38+1.08cnv/sec,
YubAEE= 7939420 5%m/secE o3t Aol vEREOW(p<(h), ReverseolA] AT}
%.652368cmy/sec, FHFAFE 7375+2040cmv/secZ 28+ 2fo]7F YERGTH p <)



35, FHd He AN A K em)

T Gliding Throwing Reverse
o 1 2 T 51.64£28.54 135.41+13.83 167.25+6.54
e T2 66.08+6.06 82.66£8.15 95.92+1.99
o] b a] 2= T4 57.23+£27.80 130.27£13.53 167.57+9.42
=2 VT
T2 70.61+6.07 78.63+£8.77 89.49+5.86
2 T4 -1.708 -0.247
t
I3 -6.421" 2.445" 8.739™
fp <05, T p<00l
¥ 6. oJdlEW Hit 2542 H 3K em)
T Ready Glide Throw Reverse
— T4 22.21+0.651 107.98+3.13 1564.21£1.30 174.78£5.52
T
T2 65.38£3.23 70.86£2.08 095.38+1.08 95.65+3.68
P T 22.44+3.07 092.52+18.25 128.55£29.92 150.13+50.41
= U
T2 65.52+4.45 63.47+£6.37 79.39£20.59 73.75£20.40
2 T4 218 -2.487 -2.569" -1.454
t
T2 .063 -3.23™ -2.326" -3.145"
“p<05, T p<ol
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MHSHRIX / +H (cm)
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MHSH I /52| (cm)
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=2g03 Ex 7|

26 A

81

1
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21 31 41 51 61 71

Al ZH(%)

91

101

100 -

EEUE: HX| 7| o] A
TTTIT I I T T T T T T I T T T T T T T T T T T T e T T I T T T T T T T T I T T I T T T T T T T T LT T T T T I T T TTTT T T T
1 11 24 31 41 51 61 71 81 91 101
Al ZH(%)
¢ Q4H4 Ak
EER A SR EREE R
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LFAA|7]9] el Fah A AlAIE

11384+4748cm/sec = I3t

27}

LRSI p<001),
143.88+39 41cmy/sec, YuFAZ7} 13364428 12cmy/sec 2 £-9)3F =17} YERA|
ME SERET) 3577H16.06cm/see, GERAS

NETHIR= <E 7>, <a2¥ 8>3 7t}
7}y AAFAERY] sl Gliding FHAA] A4 8359452.66cm/sec, YA
Throwing — SHol|A3=

I~

T

O 2= 2]~
LY

7}

orokom Reverse =50
7} 5650438 Tleny/sec 2 7218 25 YERITH p<00D).

7t S AAFAE RS SAMSRs Glidng FROA $A5TE 532044 15my/see, FRHIST)

5AT+4391eny/secE &gt

(o

278 JERA 9k,
7811£19.18cmy/sec, YHFAST} 72.00438 0cm/sec®E 9] 3 271 VEREA]
- 53429 27emy/sec, YRHAET} —12.60447 dbemy/secE o) 3 217} LERLA|

F 7. 50 e AT SRR S emYsee)

Lo

Throwing — =HlA=

50

AT

ororom Reverse T+ A]

T Gliding Throwing Reverse
PPN T3 83.59+52.66 143.88+39.41 35.77+16.05
T3 5.32+44.15 78.11£19.18 -.53£29.27
SEp T3 113.84+47.48 133.64+28.12 55.50+38.77
T3 547+48 91 72.09+38.50 -12.60+47.45
<4 -5.128g 1.611 -4.223™
it T3 -0.027 0.909 1.890
*p <00l
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Ko x| 2 A
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-50

Al ZH(%)
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=
i

Hx7]

Al ZH(%)
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E3AA7] eHztoll T e Al Xl RSk <R 8>, GE 9> H <IF 9>3} 2t
<E 8>, <IE 9>9F o] 7z s AARAS] Anwisls ¥ Glidng SHelA A
R-elbow HiZ%Ew 399944 28deg, FHHITE H56:473degZ 193 27F VeI p<001),
R-shoulder HitZ} ey X1 57914786deg, YRHAG= 70831664deg = #2138 A7} YERITH p
<001). Throwing =HA]  FMEY R-dbow HHAEE 645+ 11deg, LuRAFE=
A7718+27.68deg=  r2I3t A7} VERHI(p<01), R-shoulder Ht7 %=+ 7250£11.58deg, HHHASG
69.12+1848deg = ]33t 27} YRR 9kkom Reverse HAA] $41422] R-elhow H#2 %
1594845 49deg, YHFASG 1580148 21deg® #-2J8F 27} vehtA] o9k 9<=X4=2] R-shoulder ¥+t
2P P0721.28deg, GHFAR 91.67+36.61deg® I3k A7) LFERLEA] 244kt

r{r

<E 9y 7o) 7 olWlEW AXEZS ZMeH3l= ReadyolA $5A49 R-ebhow T
35.04+.63deg, T 3770+3Mdeg® )3 A7} YRR Skokal $<RA4=e] R-shoulder 2}

ig

TF H0.561260deg, YukA 72.0317.12deg = )8 A7) e oM p<001), (lideo] A 41
R-elbow HHZe= 577+ 47deg, HHAG 362047 43deg 2 o8k A7} VeI p<05), =741
o] R-shoulder B2t et= 57.80£69deg, URHAG 6408£766deg® 1938 27} UehA] oFgkom
Throwel Al 7X7] R-elbow HiZbe 1516316 71deg, YR 129.30£14.46deg = Fr2l gt 217}
YEREI p<0B), 74579 R-shoulder HtZ 5 106.24+545deg, YA 11276+921deg = 9]
Sk 27F e 29kom Reverseol X 7459 R-elbow HZHeE 161.70+253deg, YRHA
153.6315.15deg = 23t 27} LERA] 9k9kar 9<X<Re] R-shoulder M2 et 62.07414.20deg, 4
HENS 4533413 42deg 2 9] 3 &7} LA ekoitt



Rl
o0
£
H
2
109

™
OE
g

o] 7he9Y(deg)

TE Gliding Throwing Reverse
R-elbow 39.99+4.28 64.55+34.11 159.48+5.49
T
R.—shoulder 57.91+7.86 72.50+11.58 99.07+21.28
R-elbow 35.56+4.73 47.78+27.68 158.01+8.21
a4
R.—shoulder 70.83+6.64 69.12+18.48 91.67+35.61
R-elbow -7.945™" -2.679" -1.329
t#k
R.—shoulder 14.309"™ -1.119 -1.592
" p<ol, T p<00l
9. 7 oplEY XA 7h$)(deg)
TE Ready Glide Throw Reverse
R-elbow 35.04+.63 45.77+.47 151.63+6.71 151.70+£2.53
AT
R.-shoulder 50.56+2.60 57.80+.69 105.24+5.45 62.07+14.20
R-elbow 37.70+3.54 36.29+7.43 129.30+14.46 153.63£5.15
SRR
R.-shoulder 72.03+7.12 64.08+7.66 112.76+£9.21 45.33+13.42
R-elbow 1.802 -3.116" -2.847 0.685
t#k
R.-shoulder 5.686" 1.605 1.455 -1.866

p<05, " p<ool
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R elbow {deg)

2eto|g S X7 oA
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Al ZE(%)
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—

= 1.5

b

=z
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£ 1

[¥4]

o 0.5 -

2at0/g x| 2 A
u TTTTTTTT I I T I T I T oI I T T I T I T e A T T T I T T T I T T L R R T T T T T T T T T I T T T T T I I T T T T T T IToIT oI T
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ESAA7] e Hefo|dl T F2h A SpAEAe] Amrshs < 10>, <& 11> 3 <y 10> 72
o} 7} Al SRR e] ZIEHslE W Gliding 1HlA 94199 R-hip 82.40+1568deg, QWAL
T 101.16+1391deg= 93+ 27} YERLI p<O0D), 57452 R-knee 130.43+13.23deg, HHFA
13454416 75deg = 193+ 27} YEREOH(p<0b), 742 R-ankle B2 %= 97.384583deg, 4
WA 10351213 Hdeg = Fr2)3k 27 YERATH p<001). Throwing s HellA] =414=2] R-hip Ht
2P 1322142297deg, YRPA 13253121.23deg = 9] 3F AFo)7) YEhA] Qkgfow 4]
R-knee M7=+ 14090415.06deg, YRMA 140.80£1597deg = 08k 2fo]7} YERA] i), &
A9 R-ankle B|7tEE 124.49414.69deg, FREASG 114.27+1579%deg= f2J3F zbo]7}F YERITH p
<01). Reverse JHA pX2] R-hip HitZteE 14346+12.10deg, PR 129.32415.22deg =
FoJsk AE vEREOH(p<0l), 5459 Rknee HHAEE  16417#8876deg, YA
155.68£1025degZ o8t 27} YERSTH p<001). R-ankle HuZes 10663+880deg, YHHA
1068+11.40deg = frelet zto]7} LERA] 239kt

<E I3 2ol 7 olilEd SARAe) ZARREE Readydld $44%9] Rhip BRI

81.3314.27deg, YHHAS 8537411 46deg® 013k 27} LJER}A] 2kkal 9525429] R-knee 2%
= 12930£1240deg, QEFAS 129124664deg® )3t A7t UERIA] @grow 942442 R-ankle
FEE 96.12:280deg, YUHAS 108.00+381deg® £ 3F A7} LFEREEH p<06). Glideol A 944
Z=¢] R-hip BTZHEE 105.18+4.18deg, YHHASF 103.79¢5%deg = frol3 27} vpehbA] gk, 9=
AN4e] R-knee HH#ZHEE 1150642.09deg, WA 11927+4.08deg® 213 217} LpERbA] dgkomn
$5=X429] R-ankle HHZHEE 95.63+327deg, UM 11427+157%deg 2 F-213 A7) LpehA] &
ket Throwell A $=41422] R-hip Btz w3 167.73£271deg, UM 160.18+10.72deg = -2]3 4+
7F UehA] 99k $=X9=e] R-knee W2 143642 74deg, QMR 153.1740.35deg 2 2] 3
27} VrERA] edgkon 9=XRe] R-ankle TR 120552.0deg, YHMASE 11869+12.02deg =
FJe 27 YeRA] ekt Reverseol A -7415=9] R-hip = 138704543deg, QuFA<:
12369+4.23deg 2 $-2)3+ A7} VR p<0l), 9545 Rknee T2 E 170.3546.19deg, L4t
A 1543941247deg 2 $r0)3 27} VRt p<0p), SR R-ankle F#2HEE 975244.19deg,
JuASE 10718:2051deg = o) dh b7} VLA &git

ol



TE Gliding Throwing Reverse
R-hip 82.40£15.68 132.21+22.97 143.46+12.10
TrEAT R-knee 130.43+13.23 140.90+15.06 164.17+£8.75
R-ankle 97.38+5.83 124.49+14.69 105.63+8.89
R-hip 101.16+13.91 132.54+21.23 129.32+15.22
ISR R-knee 134.54+16.75 140.80+15.97 1656.68+10.25
R-ankle 103.51+13.94 114.27+15.79 106.88+11.40
R-hip 10.207™ 0.073 -6.405""
tak R-knee 2.213° -0.030 o i
R-ankle 4753 -3.269" 0.156
Tp<05, T p<0ol, T p<00l
3 11 2k ol Spx|A o] ZH(deg)
TE Ready Glide Throw Reverse
R-hip 31.33£14.27 105.18+4.18 167.73+2.71 138.70+5.43
TrAT R-knee 129.30+12.40 115.06+2.09 143.6+2.74 170.35%6.19
R-ankle 96.12+£2.80 95.63+3.27 120.55+2.29 97.52+4.19
R-hip 80.37£11.46 103.79+5.96 160.18+10.72 123.69+4.23
ISR R-knee 129.12+6.64 119.27+4.08 163.17+£9.36 154.39+12.47
R-ankle 103.00+£3.81 93.72+5.67 118.69+12.02 107.18+20.51
R-hip 0.497 -0.402 -1.355 -4.665"
tak R-knee -0.030 1.875 1.946 -2.341"
R-ankle 3.078" -0.603 -0.300 0.912

“p<05, T p<ol
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R hip(deg)
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EHAA] eBeteld] T F2k Al 2 Sl wAle] A5z <F 12> 3 <y 11>3) 2
Gliding =X X gt 302.39+9.23deg, AHFAF 31566+1096deg= 98+ 27} LE}
Wil p<001), Throwing =HelA M) Horghe: 332.36416.79deg, YHHAST 347.77416.28deg =
Frosk A7F YEREO™(p<001), Reverse =HolA fpire] gt 381.83t954deg, YubAF
3B08+7.11deg= I3 27} YERATH p<001).

7t oY FA9] A5747ke] <E 13> % o] ReadyollM A Btk 301.04£5.26deg,
AWk 30337+1372deg= st A7f dEREA] 9kom  (lided|A] A Hitghke-
31853+.40deg, YHHAT 32869+4.12deg= 793 A7 WERG AL p<01), Throwoll A 54159 St
e 3665041 64deg, LHHAS 375.0216.0deg® F-218 A7t UERE O™ p<05), Reversedl ] 41
0] HF k- 336.3846.46deg, LHHAS 39498+4.09deg 2 Aol 3 A7} LFERA] kit

TE Gliding Pushing Reverse
$-FX4 TR angle 302.39+9.24 332.37+16.80 381.83+9.54
ddbd+ FR angle 315.67+10.97 347.78+16.28 388.08+7.11

t3k FR angle 7945 4525 4.495™"

“p<05, " p<ol
FR angle : A& 742F

TE Ready Glide Throw Reverse

44  FR angle 301.04+5.26 318.53+.40 366.50+1.64 386.38+6.46

Ak FR angle  303.37£13.72 328.69+4.12 375.02+6.20 394.98+4.09

t#k FR angle 0.376 6.003" 3.203" 2.366
p<05, T p<ol

FR angle : AZ747F
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FR angle (deqg)
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FAA7] F2he] 7F HE AQAZES FA48] BH Gliding wHAA $Aet JEbeE A
Az 9N 7Y Z2F 53.909%, 4737%9) 1S AR\ 83, Throwing =Wol A 247+ 16529, 22.1192] ¥
& A9, Reverse THAAE HARQA 7] 2H2F 2956%, 30.53%5 AHA|3HSiTh

ZhoFmbell ) 7P B Azl 22¥ FHL Gliding=iHolH, I URCo® Reverse T,
Throwing =8 0.2 e

BE9] Zol= (liding THA $5A5E dubde] vd)] RfootS #A £3, L-foot2 27
294 Qliding ©H A8AZro] ZA UERTOH, throwing THAAE A7 ubdrol b3
HEo] 71 ubde] WE FALLE UehlEt| o] A ©4M57) Thowing FHOE A3kt o Juk

ARt o e FARA 47 Mol gliz whele] NS R-foote 47 83t kickingd)

72
AP 28 efo|a] File] F23 7158 By AINEF AR o] ZolE HE 122 3t
Eo] 1, 219 WER A5 FHTE i V5] TP A JERT Busa, A4 §
(198)9] A7) 2t B3 Fegiel] B9 ATollre Seo|m e Xwe] 71 31 &
ol 2 FWA 7hsd 9 71 Aglel] 3& AEAIAk BAAQ Vo] o] FoAIL JYFE B W 5

Aepe] Sefold FHE 71 AE]e] AEAREY QA7) FHdAE MR AR A A whEA FA}
o] FojA| 1, BlMr IHeAE B "ol FEeR le] 2-gAIte] LAl et Zo2 AR

o, YHHAE hoppingol ¥ EQHASH A= Setold A & Throwing HoA= W27 £7F



0| ~
~ A B B K = -
S Tow A A 1# ~ 0 T E ™ o 6 = =
i W CRCY
3 T e ® of T F. & o Ol g
x . - R g m_w s
oﬂ_ - L " wm of e - c = I G
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<Abstract>

A Comparison Kinematics Analysis of Shot—putting Motion between the National
Shot—putters and General Shot—putters

moon, song—hee

Physical Education Major
Graduate school of Education, Jeju National University

Jeju, Korea

(Supervised hy professor Ryew, Jae—chung)

The purpose of this study was to determine the most effective form of O'Brien style in shot put.
Form was analyzed through 3 phases of the OBrien style: reverse, gliding and throwing. Form was
analyzed and compared between two test groups. One group consisted of one elite shot—putter,
formerly a national team member, while the other group consisted of three general shot-putters
experienced for over 3 vears. Form was meastred and analyzed using 6 variables: time variable,
linear horizontal and vertical kinematic variables, center of gravity (COG), angular kinematic
variable of the limbs, and angular kinematic variable of the trunk The conclusion of this study is

as follows.

1. Temporal variable
The duration of each phase was in order of longest to shortest: gliding, throwing, reverse. In the

gliding phase, the elite shot—putter performed an acting force as long as possible to maximize force
and stride length.

@ jeju



2. Linear horizontal and vertical kinematic variables

Analysis of horizontal velocity showed that the elite shot—putter was slower in the gliding phase
and faster in the throwing phase than the amateur shot—putters. With respect to vertical velocity,
the elite shot—putter was slower that the amateur shot—putters during the reverse and gliding
phases. The elite shot—putter achieved this by avoiding unnecessary vertical motion, such as
hopping, to maximize horizontal force application during these phases. During the throwing phase,
however, the elite shot—putter had a greater vertical velocity than the amateur shot—putters. As a
result of hoth horizontal and vertical kinematics, the elite shot-putter's COG was lower in the
reverse and glidng phase but higher in the throwing phase when compared to the amateur

shot—putters.

3. Angular kinematic variables of the limbs and trunk

1) The Angular displacement of upper limbs(hip, knee, ankle)

Analysis of the angular kinematic variable of the limbs showed significant statistical differences.
In the gliding phase, the elite shot-putter maintained a smaller angle m R-hip, R-knee and R-ankle.
Analysis throughout all three phases of O'Brien style showed that the elite shot—putter used a great
range of motion, ROV, in R-elbow and R-shoulder.

2) Titled angle of anterior—posterior of trunk
Analysis of the angular kinematic variable of the trunk showed significant statistical difference.
When measuring the tilted angle of the trunk in the coronal plane, amateur shot-putters used a

greater ROM throughout the 3 phases of O'Brien style.

The results of this study demonstrate that O'Brien style form is more effective when L-foot
stride is longer than R-foot stride in the gliding phase. O'Brien style form is also more effective
when minimizing the R-hip, R-knee and R-ankle angle i the starting, reverse, position then
quickly increasing the angular velocity into the throwing phases to maximize ROM and angular

acceleration of the limbs.



	목 차
	Ⅰ. 서 론 
	1. 연구의 필요성 
	2. 연구의 목적 
	3. 연구문제 
	4. 용어의 정리 

	Ⅱ. 이론적 배경 
	1. 포환던지기의 기원 
	2. 포환던지기의 특성  
	3. 포환던지기의 적합한 신체조건 
	1) 체격 
	2) 체력 

	4. 포환던지기의 기본 기술 
	1) 포환 쥐는 법 
	2) 준비자세(Ready) 
	3) 글라이드(Glide) 방법 
	4) 던지기(Throw)  
	5) 리버스(Reverse) 

	5. 포환던지기의 기술 분석 
	6. 선행연구 

	Ⅲ. 연구방법 
	1. 연구대상 
	2. 실험도구 
	3. 실험절차  
	4. 인체 관절점의 좌표화 및 자료 분석 절차 
	1) 인체 관절점의 자표화 
	2) 3차원 좌표의 계산 

	5. 이벤트 및 분석국면 
	1) 이벤트(Event) 
	2) 분석국면(Phase) 

	6. 통계처리 

	Ⅳ. 연구결과 
	1. 포환던지기 동작의 시간변인 
	2. 포환던지기 동작의 선운동 변인 
	1) 신체중심 위치변화 
	2) 신체중심 속도변화 

	3. 포환던지기 동작의 각운동 변인 
	1) 상지분절의 각변위 
	2) 하지분절의 각변위 
	3) 동체의 전후경각 


	Ⅴ. 논의 
	1. 포환던지기 동작의 시간변인 
	2. 포환던지기 동작의 선운동 변인 
	1) 신체중심 위치변화 
	2) 신체중심 속도변화 

	3. 포환던지기 동작의 각운동 변인 
	1) 상지관절의 각도변화 
	2) 하지관절의 각도변화 
	3) 동체의 전후경각 


	Ⅴ. 결론 
	참고문헌 
	Abstract 


